CLAIMS 



What is claimed is: 



j<J . ^ method of operating a spread-spectrum-based 
wiireleg's communication system to efficiently utilize spectrum 
in ttik presence of multipath, comprising: 

dividing a stream of \data-conveying symbols into a 
plurality of unspread substreams at a transmitter; 

generating a common spreading code at said transmitter; 
spreading, at said transmitter, each of said unspread 
substreams using said commoljt spreading code to form a 
plurality of spread substreaVns; 

combining, at said transmitter, said plurality of spread 
substreams to form a composite signal; 

wirelessly transmitting, ftrom said transmitter, a 
communication signal formed frdm said composite signal; 

receiving said communication signal at a receiver; and 
despreading said communication signal at said receiver 
using a mismatched filter to generate a baseband signal. 



2. A method of operating a spread- spectrum-based 
communication system as claimed in claim 1 wherein said 
spreading activity comprises temporally offsetting 
application of said comm<pn\ Spreading code to said plurality 
of unspread substreams s* tmat said spread substreams 
correspond to said unspreadr\substreams modulated by cyclic 
variations of said common cotie, 



3 . A method of operating a 
communication system as claimed 



in 



ead- spectrum-based 
\claim 2 wherein: 
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said dividing activity produces successive blocks of 
symbols, where each blpck includes symbols concurrently 
present in each unspread substream, and each block has a 
block period; and \ 

said temporally offsetting and combining activities are 
mutually configured so tttiat for a portion of each block 
period said composite signal is responsive to symbols from 
two different blocks. \ 

4. A method of operating a spread-spectrum-based 
communication system as claimed in claim 3 wherein said 
mismatched filter used in iaid despreading activity 
corresponds to a matched fiuter combined with a sidelobe 
suppression filter. \ 

5. A method of operating a spread- spectrum-based 
communication system as clairnpd in claim 2 wherein: 

said dividing activity produces successive blocks of 
symbols, where each block includes symbols concurrently 
present in each unspread substream; and 

said temporally offsetting end combining activities are 
mutually configured so that saifi composite signal is 
responsive to symbols only from Icommon blocks. 

6. A method of operating a spread- spectrum-based 
communication system as claimed ift. claim 5 wherein: 

said dividing and spreading activities produce M unspread 
substreams and M spread substreams \ respectively, where M is 
an integer number; \ 

said combining activity combinesi said M spread substreams 
so that, for each block, P of said M\ spread substreams occur 
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first in said composite signal, where P is an integer number 
less than M; \ 

said combining activity additionally comprises, for each 
block, repeating said P >spread substreams so that said P 
spread substreams also oocur last in said composite signal; 
and \ 

said method additionally comprises, between said 
receiving and despreading activities, removing said first- 
occurring P spread substream^ f rom said communication signal. 

7. A method of operating a\ spread-spectrum-based 
communication system as claimed Vn claim 6 additionally 
comprising applying block encoding to an input stream of data 
so that encoding blocks coincide with said successive blocks 
of symbols. \ 

8. A method of operating a spread- spectrum-based 
communication system as claimed in claVm 5 additionally 
comprising equalizing said communication signal at said 
receiver following said despreading activity using a maximum 
likelihood sequence estimation (MLSE) equalizer to compensate 
for multipath. \ 

9. A method of operating a spread- spectrum-based 
communication system as cMmed in claim 2 additionally 
comprising: \ 

performing a first timj^^fsrequency iaomain transformation 
on said unspread substreams k|^aij^^transmitter prior to said 
spreading activity; and I \ 

performing a second tim^/fVequency domain transformation 
on said communication signal at\said receiver prior to said 
despreading activity. \ 
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10. A method o\ operating a spread- spectrum-based 
communication system\as claimed in claim 9 additionally 
comprising equalizing said communication signal at said 
receiver following saiVi second time -frequency domain 
transformation using a Yrequency domain equalizer to 
compensate for multipatl 



11. A method of operating a spread- spectrum-based 
communication system as claimed in claim 2 wherein said 
cyclic variations of said aommon code are applied to said 
unspread substreams as a matrix in a cyclic Toeplitz form. 



12. A method of operating a spread- spectrum-based 
communication system as claimed in claim 1 wherein said 
common code is generated so that said mismatched filter 
exhibits a relative ef f iciency\greater than 60% compared to a 
matched filter. 



13. A method of operating a\ spread- spectrum-based 
communication system as claimed In claim 1 wherein said 
common code is generated so that a spectral analysis of said 
common code exhibits a substantially flat response. 



14. A method of operating a spread- spectrum-based 
communication system as claimed in cYLaim 1 wherein said 
receiver is a first receiver, said m^matched filter is a 
first mismatched filter, said baseband signal is a first 
baseband signal, and said method additionally comprises: 

receiving said communication signal at a second receiver; 
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despreading said\ communication signal in said second 
receiver using a second mismatched filter to generate a 
second baseband signal; 

generating said stream of data -conveying symbols as a 
time division multiple access (TDMA) stream having a 
plurality of time slots Vrtierein a first one of said plurality 
of time slots is assigned to said first receiver and a second 
one of said plurality of Vime slots is assigned to said 
second receiver; \ 

evaluating said first naseband signal at said first 
receiver to detect said first one of said time slots; and 

evaluating said second baseband signal at said second 
receiver to detect said second one of said time slots. 

15. A method of operating\a spread-spectrum-based 
communication system as claimed! in claim 14 wherein: 

said transmitter is a first transmitter and said 
communication signal is a first communication signal, said 
first transmitter being configured so that said first 
communication signal substantially^ occupies a predetermined 
spectrum and said first communication signal is detectable 
throughout a first radio coverage area; and 

said method additionally comprises transmitting a second 
communication signal from a second transmitter, said second 
communication signal substantially occupying said 
predetermined spectrum and being detectable throughout a 
second radio coverage area which is adjacent to said first 
radio coverage area. \ 
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16. A spread- spectrum-based communication system which 
efficiently utilizer spectrum in the presence of multipath, 
said communication sAstem comprising: 

a demultiplexer fd>r dividing a stream of data -conveying 
symbols into a plurality of unspread substreams ; 

a spreading section coupled to said demultiplexer and 
configured to generate spread substreams from said plurality 
of unspread substreams, \said spreading section being 
configured so that said spread substreams correspond to 
respective ones of said imspread substreams modulated by 
cyclic variations of a common spreading code; 

a combining section coupled to said spreading section and 
configured to form a composite signal in response to said 
spread substreams; \ 

a transmission section coupled to said combining section 
and configured to wirelessly Vtransmit a communication signal 
formed from said composite signal; 

a receiving section configured to receive said 
communica'tion signal; and \ 

a despreading section coupled to said receiving section, 
said despreading section being configured to generate a 
baseband signal in response to saYd communication signal. 

17. A spread-spectrum-based communication system as 
claimed in claim 16 wherein said despreading section 
comprises a mismatched filter. \ 

18. A spread- spectrum-based commuViication system as 
claimed in claim 17 wherein said spreading section and said 
mismatched filter of said despreading saction are mutually 
configured so that said mismatched filtes exhibits a relative 
efficiency greater than 60% compared to a\matched filter. 
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19. A spread- spectrum-based communication system as 
claimed in claim 17 Wherein: 

said demultiplexer produces successive blocks of symbols, 
where each block includes symbols concurrently present in 
each unspread substrekm, and each block has a block period; 

said spreading seqtion is configured so that for a 
portion of each block period said composite signal is 
responsive to symbols from two different blocks; and 

said mismatched filner corresponds to a matched filter 
combined with a sidelobe\ suppression filter. 

20. A spread-spectrum-based communication system as 
claimed in claim 16 wherein said spreading section is 
configured so that a spectral analysis of said common code 
exhibits a substantially flat response. 

21. A spread-spectrum-based communication system as 
claimed in claim 16 additionally comprising a time division 
multiple access (TDMA) modulation section coupled to said 
demultiplexer, said TDMA modulation section being configured 
so that said communication sighal is a TDMA signal for which 
recipients are distinguished fnom one another by being 
assigned to different time slots. 

22. A spread-spectrum-based\communication system as 
claimed in claim 21 wherein: \ 

said transmission section is a first transmission 
section, and said communication signal is a first 
communication signal; \ 

said communication system has first and second adjacent 

radio coverage areas with said first Communication signal 

\ ^ 
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being transmitted \o said first adjacent radio coverage area; 
and \ 

said communication system additionally comprises a second 
transmission section! configured to transmit a second 
communication signal \to said second adjacent radio coverage 
area, said first and second communication signals being 
transmitted using a common spectrum. 

23. A spread- spectnum-based communication system as 
claimed in claim 16 wherein: 

said demultiplexer produces successive blocks of M 
symbols that concurrently\inf luence said unspread substreams, 
where M is an integer number; 

said spreading section Vs configured to produce M spread 
substreams, said M spread substreams being responsive to 
symbols only from common blocks; 

said combining section is\ configured so that, for each 
block, P of said M spread subatreams occur first in said 
composite signal, where P is an integer number less than M; 

said combining section is further configured so that, for 
each block, said P spread substreams are repeated so that 
said P spread substreams also ocaur last in said composite 
signal; and \ 

said communication system additionally comprises a cyclic 
prefix removal section coupled between said receiving and 
despreading sections for removing said first -occurring P 
spread substreams from said communication signal. 

24. A spread- spectrum-based communication system as 
claimed in claim 16 additionally comprising a maximum 
likelihood sequence estimation (MLSE) equalizer coupled 
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downstream of sai*£ despreading section to compensate for 
multipath. 

25. A spread- spectrum-based communication system as 
claimed in clair\ 16 wherein: 

said communication system additionally comprises a first 
time -frequency doja^inN trans format ion section coupled between 
said demultiplexer anclk said spreading section; 

said communication] system additionally comprises a second 
time -frequency domain /transformation section coupled between 
said receiver ano^s&4d bespreading section; and 

said despreading section comprises a frequency domain 
equalizer to compensate far multipath. 



-38- 



26. A time division multiple access (TDMA) , spread- 
spectrum-based communication system which efficiently 
utilizes spectrum in the presence of multipath, said 
communication system comprising: 

a plurality of transmitters configured to wirelessly 
transmit TDMA communication signals which convey messages in 
adjacent radio coverage aVeas in accordance with a frequency 
reuse pattern substantial^ 

a plurality of receivers locaned in said adjacent radio 
coverage areas wherein each\recei//pr isyconf igured to detect 



ones of said messages in 
identifying time slots a 
wherein each of said 



each receiver by 
ssigriea/to said each receiver; 
transmitters comprises : 
a demulti^lexe/\ f or dividing a TDMA stream of 
data -conveying sytftbt5ls \into a plurality of unspread 
substreams ; 

a spreading sectibn coupled to said 
demultiplexer and configured to generate spread 
substreams from said plurality of unspread 
substreams, said spreading section being configured 
so that said spread substrdams correspond to 
respective ones of said unsWead substreams modulated 
by cyclic variations of a common spreading code; 

a combining section coupled to said spreading 
section and configured to form a composite signal in 
response to said spread substreams; 

a transmission section aoupled to said 
combining section and configured to transmit one of 
said TDMA communication signals formed from said 
composite signal; and 
wherein each of said receivers comprises: 



a receiving section configured to receive one 
of said TDMA goi\im!h9^cation Signals; and 

a desp/ireadiyj sep-tTion coupled to said 
receiving sec{tionV/said despreading section being 
configured to\qe*leyate a baseband signal in response 
to said TDMA communication signal. 



